We evaluate the partial widths for internal conversions in the Higgs decays to two photons. For the Higgs masses of interest at the LHC in the range of 100-150 GeV, the conversions to pairs of fermions represent a significant fraction of Higgs decays. The theoretical properties of the Standard Model Higgs boson have been extensively studied [5] . Its production mechanisms, coupling and most of the major decays have been well understood. The mass of the Higgs boson remains the only free parameter. The lower limit on the mass -m H > 114.4 GeV at 95% CL -has been established in the direct searches done by the LEP experiments [6] . The global fits to the numerous data on electroweak processes show a strong preference for the low mass of the Higgs. The current best fit value is m H < 186 GeV at 95%CL [6] . Low mass Higgs will decay predominantly to a pair of fermions or a pair of bosons. In the LHC experiments such decays will have to be disentangled from the copious background from QCD processes. One of the most promising channels for its observation at the LHC is the decay H → γγ. In the low Higgs mass range, this decay has a relatively small branching fraction but is also expected to have low background rate. It has been used as a benchmark in optimization of the ATLAS and CMS detectors and in estimates of the discovery potential [7] . In this note we point out that Higgs decay into two photons may proceed via the internal conversion process analogous to the Dalitz decay of a neutral pion [8, 9] (see Fig. 1 ). Here, the internal conversion refers to the decay of a virtual photon, γ * , to a pair of fermions, where the virtual photon mass can range up to the mass of the Higgs. In contrast to the case of a neutral pion, the choice of the fermion type is thus not limited to electrons only but will include all charged leptons and all quarks allowed by the kinematics. The running effective coupling of the virtual photon to the fermion pair has to be evaluated at the mass of the virtual photon, q [10]:
The Higgs mechanism [1] has been introduced into the Standard Model [2, 3, 4] to explain electroweak symmetry breaking and the masses of the fundamental particles. In its simplest form the Standard Model requires a single neutral observable boson H. The search for the Higgs boson has been one of the main motivations for the construction of the Large Hadron Collider (LHC).
The theoretical properties of the Standard Model Higgs boson have been extensively studied [5] . Its production mechanisms, coupling and most of the major decays have been well understood. The mass of the Higgs boson remains the only free parameter. The lower limit on the mass -m H > 114. 4 GeV at 95% CL -has been established in the direct searches done by the LEP experiments [6] . The global fits to the numerous data on electroweak processes show a strong preference for the low mass of the Higgs. The current best fit value is m H < 186 GeV at 95%CL [6] . Low mass Higgs will decay predominantly to a pair of fermions or a pair of bosons. In the LHC experiments such decays will have to be disentangled from the copious background from QCD processes. One of the most promising channels for its observation at the LHC is the decay H → γγ. In the low Higgs mass range, this decay has a relatively small branching fraction but is also expected to have low background rate. It has been used as a benchmark in optimization of the ATLAS and CMS detectors and in estimates of the discovery potential [7] . In this note we point out that Higgs decay into two photons may proceed via the internal conversion process analogous to the Dalitz decay of a neutral pion [8, 9] (see Fig. 1 ). Here, the internal conversion refers to the decay of a virtual photon, γ * , to a pair of fermions, where the virtual photon mass can range up to the mass of the Higgs. In contrast to the case of a neutral pion, the choice of the fermion type is thus not limited to electrons only but will include all charged leptons and all quarks allowed by the kinematics. The running effective coupling of the virtual photon to the fermion pair has to be evaluated at the mass of the virtual photon, q [10] :
, where α 0 = 1/137 and m i denotes the mass of the fermion in the Callan-Symanzik beta function. The easiest way to evaluate the rate for such internal conversions is to calculate the ratio of the Higgs decay rate to a photon and a virtual photon and decay to a pair of real photons.
where the Γ refers to partial decay width. In this ratio the terms due to the loop integration cancel out. The value of ρ is given by
where m f is the final state fermion mass. The corresponding partial width for each channel is Γ i = ρ × Br(H → γγ) × Γ tot , where Γ tot denotes the total width. The results for three values of the Higgs mass are listed in Table 1 and illustrated in Fig.2 . In this calculation we take into account the color factors for the quarks, the charge dependence of the couplings and assume the lower limit of the mass integration to be equal to the lowest mass of a physical hadron produced in the decay, i.e., pion mass for the u and d quarks, kaon mass for the strange quark; we use the particle Data Group values for the masses of c and b quarks [6] . As can be seen, in the region of interest to the LHC the total Dalitz decay rate of the neutral Higgs is about 10% of the H → γγ branching fraction. Future LHC experiments should include the corresponding correction in their respective Monte Carlo programs.
Finally, we note that the Higgs Dalitz decay to fermions results in the same final states as for the H → Zγ decay. The effects of the interference of the corresponding amplitudes have not been yet evaluated.
